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Synthesis and Characterization of Micro- and Nanostructured Magnetic Materials 
III 
Abstract 
The synthesis, characterization and magnetic properties of micro- and nano-
structured magnetic materials have become a hot topic in magnetism research areas 
and are attracting a growing interest because of the potential applications such as 
electron, aerospace, biology and medicine, et al. Attentions have been paid to the 
studies of the synthesis and magnetic properties of those magnetic materials with 
uniform morphologies. In this dissertation, many efforts have been made to design 
and synthesize micro- and nanostructured magnetic materials. The formation 
mechanisms and magnetic properties of these materials have also been systematically 
studied. The main contents are given as follows: 
1. Monodispersed MnFe2O4 nanoparticles were prepared by using Fe(acac)3 and 
Mn(acac)2 as precursor in the thermal decomposing reaction. Cube-like and 
cubooctahedron-like MnFe2O4 nanoparticles were synthesized by using different 
surfactant. Control over the morphology of these nanoparticles was realized by using 
different surfactants under otherwise similar reaction conditions. The result suggests 
the shape-controlled growth mechanism that the role of the surfactant may selective 
capping and external reaction rate are important to determine the final shape of 
nanocrystals. 
2. Two kinds of pH-dependent magnetic nanoadsorbent based on silica-coated 
MnFe2O4 nanoparticles (SMNPs) and amino-modified silica-coated MnFe2O4 
nanoparticles (AS-MNPs) have been synthesized using sol-gel method. These 
nanoadsorbents were used to adsorb bovine serum albumin (BSA). The adsorption 
capacity of BSA largely depended on the pH and ionic strength of solution. In the best 
result, BSA was adsorbed on AS-MNPs at a high value of 164 mg g-1, which is much 
higher that of SMNPs (100 mg g-1). This may due to the increased surface amino that 
can be conjugated to BSA by a chemical bond and the electrostatic attraction between 
BSA and magnetic nanoparticles. 
3. MnFe2O4 nanoplates have been successfully prepared by a hydrothermal 
synthetic route based on the reaction between ammonium ferrous sulfate, manganese 
chloride and sodium hydroxide with sodium citrate as surfactant. Cubic and 















reactant and surfactant. The formation mechanism and magnetic properties of the 
hematite superstructures have been investigated. 
4. Novel flower-like, spherical and prismatic Fe2O3 microstructures were 
successfully prepared by a simple hydrothermal route. The influence of synthetic 
conditions on the morphology, structures and magnetic properties of the Fe2O3 were 
systematically investigated. The possible formation processes of the Fe2O3 with 
different structures and morphologies were proposed. 
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第一章  微纳米磁性材料的研究进展 














      
图 1.1  纳米材料尺度示意图[2] 



























图 1.2  各维度纳米材料示意图[4] 




























会给 21 世纪物理、化学研究带来新的机遇[5]。 
1.2  微纳米磁性材料的性质 
微纳米（结构）磁性材料是微纳米（结构）材料的一个重要分支，是 20 世
纪 70 年代后逐步产生、发展起来的一种新型功能材料。微纳米(结构)磁性材料
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